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LOWXZEEDCHARAcECZREP ICS OF A 45O i3WEXT WING 

WITH ILELAD- lIItaETs 

By Robert E. Damenberg 

'An investigation W&E conducted to determine the low-speed aerod,y- 
nemic characterfstics of a 45O swept wing with leadfng-edge inlets. 
The winghada constantchordand ccmrpletelyspamedthe wfndtumel. 
The inlets extended over approxtitely the cential third of the span of 
the wing and the height of the entrance was varfed from15 to 50 per- 
cent of the maxlanun thickness of the wing, Pressure-distribution and 
wake-survey measurelnents were obtained for the wing with various inlet 
shapes. 

The wing with an Met was found to possess section characteris- 
tics which were, in general, sa to those of the comperable plain 
swept wing for only a small range of positive angles of attack. Within 
this range, the losses of ram pressure within the inlets were small. At 
some positive angle of attack a region of separated flow developed on 
the upper surface of the ducted section of the wing near the leading 
cage- With flow separation, the lift generally was increased over the 
span of the inlet and was decreased over the span of the wing down- 
stream of t& inlet. 

IKCRODUCTION 

The informatfonavailable inregsrdto the proper shape for anair 
inletopentig ona sweptwlngismeager; the datathatare available 
consist of the results of tests to develop air inlets for specific 
U888* One study, described in reference 1, consisted of test8 of V* 
ious shape openings on a Wang with the leading-dge line swept 40°. 
These tests were lnade only for an angle of attack of O". Other applica- 
Mans were designed for ram-Jet installations inwhichths inlets 
etinded along the full span of the wings (references 2 end 3). 
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An investigation of a method, employing a'lofting technique, for 
the design of leadinwdge inlets in unswept winge was reported in 
reference 4. A wing with inlets desighed by this method was found to 
possess satisfactory lift, drag, and pressure-distribution characteris- 
tics. 

This report presents the results of an investigation of the effects 
accompanying the addition of various leading-edge inlets to a wing set 

, obliquely to the free-stream direction. Several of the inlet profiles 
tested were gearnetrically similar to those teeted on the unswept wing as 
reported in reference 4. 

In order to make the present investigation c-able with that of 
reference 4 the leading+dge inlets were fitted to a constant-chord 
wing having the same section normal to the leading edge, but with the 
leading edge swept 45.‘. The swept wing was mounted across one of the 
Anme 7- by US-foot wind tunnels as the experimental results in reference 
5 had indicated that the flow over the central portion of the span of 
the plain swept wing satisfactorily approximated the flow about a yawed 
wing of infinite span as given by simple sweep theory. 

The symbols which indicate the gecmetric properties of the plain 
and ducted airfoil sections are shown in figure 1. All geometric dimen- 
sions are in percent of the chord. Force and moment coefficients are 
baaed on the chord in the stream direction. 

a distance from origin of upper-lip'leadinwdge 
radius to chord line 

A entrance area, corresponding Go span of the inlet times the 
inlet-entrance height (d), square feet 

b distance from origin of lower-lip leading-edge 
radius to chord line 

'd external wake drag coefficient 

Ct section lift coefficient 

%l section pitchingmnt coefficient about the quarter- 
chord point a 

.- 
d inlet-entrance height 

,- 
H total pressure, pounds per square foot 
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AH decrement in total pressure, pounds per square foot 

HFPO 
Ho+o 

kl, b 

P 

rmrecovery ratio 

interference factors 

static pressure, pounds per square foot 

P pressure coefficient(pzqOpo) 

Q 

r 

t 

V 

dynamlcpressure,pounds per square foot 

lip radius 

maximmthiclmess of airfoil section 

velocity, feet per second 

a Vl inlet+velocity ratio 
VO 

-7 
x 

Y 

a 

cp 

distance along chord measured perpendicularly flrom 
leadingedge 

ordinate of section lneasured perpendicularly from the 
chordline 

angle of attack in streamwise plane, degrees 

stagger of inlet opening measured in a plane perpendicular to 
the leading edge, (acute angle between line normal to chord 
line and line joining the origins of the upper-andlowez-lip 
radii), degrees 

Subscripts 

0 free-stream 

2 lCK& 

U uncorrected 
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1 in duct inlet at rake station (5 percent of the chord 
behind the leading edge) 

MOREL AND AEFARATUS 

A sketch of the model installation and of a typical section 
through the centralportion of the model are shown in figure 1. 

The model was a constant-chord wing swept 45' and extended From 
side wall to side wall of the wind tunnel a8 shown in figure 2. 
Sections perpendicular to the leading edge of the plain wing were the 
NACA 63+12 with a chord of 2.5 feet. 
section axe given in reference 6. 

Coordinate8 for the HACA 631-ol2 
The axis of rotation for angle-of- 

attack changes wa8 perpendicular to the stream direction and crogsed the 
chord line of the midspan station of the wing at 35 percent of the 
chord. A removable inlet occupied the central portim of the span. 

The leading-edge inlets inve8tigated on the wing are illustrated 
in table I and the coordinates of the lips are tabulated in table II. 
The entrance heights varied frcm 0.15 to 0.50 of the maximmthickne88 
of the airfoil. The profiles shown in table I are those perpendicular 
to the leading edge of the wing. The 8hape of the airfoil behind it8 
maximum thickness remained unchanged. The inlet profile8 and the mans 
of fairing the inlet8 into the solid wing in the spanwise direction 
were determined, with 8orre modification, accarding to the ds8ign mthod 
diBcu88ed in reference 4. No attempt was made to sin&ate an aircraft 
internal-duct eystem insofar as the inner-surface coordinates were con- 
cerned. 

Air was drawnthroughthe inlet8 into the hollow spar in the wing 
and then through a ducting syetem by a campreesor out8ide the test 
chamber. The quantity of air flowing through each inlet w&8 calculated 
from the pressure drop acros8 a calibrated orifice plate. For the 
large inlets, the maximum value of inlet velocity wa8 limited by the 
output of the compressor so that in order to obtain an inlet-velocity 
ratio of 0.8, the 8panwise length of the higher opening8 wa8 reduced 
from 40 percent of the 8pan to 24 percent of the span, The entrance 
area8 in the inlet8 are given in the following table: 

d/t T 0.15 0.20 0.25 0.35 0.50 

(sqAft, .18 .24 -30 825 .36 

(fig. 
Bench tests of a model simulating the internal duct system 

3) indicated that the inlet velocity would not be uniform &cross 
the 8pan of the opening urdess guide vane8 were used within the duct to 
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proportion the flow properly. The van6 arrangement that provided the 
best distribution of flow at the inlet and that which was used for the 
wind-tunnel tests is shown in figure 3. A screen wa8 al.80 placed at 
the entrance to the spar (fig. l(b)) to improve further the entrance 
flow distributfon. 

The pressure distributions over the upper and lower surface8 of the 
wing were determined by mean8 of flush orifices distributed over the 
surface of the model a8 indicated in figure 4. The pressure distribw 
tiona over the inner surfaces of the inlet lfpe were masured at the 
midspan by flush orifices 0.5, l-25, and 2.5 percent of the chord from 
the leading edwe of the upper and lower lips. 

The inlet pressure loesee were Baaured by mean8 of rake8 Of tO‘t&l- 
pressure tube8 5 percent of the chard behind the leading edge. These 
rake8 were located at varioue spanwise etatione along the inlet. The 
rake tube8 were parallel to the chord plane, were alinsd in the direc- 
tion of the free stream, and were equally spaced as noted in figure l(b). 
The arithmetic m4an of the pressures indicated by the individual rake 
tubes was ueed to Ca&Xlate the ran+recovery ratio. 

The lateral deviations of the flow direction in the inlets relative 
to the free atream were measured by mean8 of small prong-type direc- 
tional pressure rakes. (See fig. 5(a).) The rake8 were located near 
the mIdspan of the various inlet8 (52--percent-span station). Bar one 
inlet (d/t of 0.25 with 20° stagger), directional rakes were also 
located on both sides of the midspan of the inlet (38 and 60 percent of 
the wing span). 

The wake pressuresu8edincalculation of the wake dragwere 
msasuredbya surveyrake that was connectedtoan integratingmanom?ter. 
The tubes of the rake were dn a plane perpendicular to the chord plane 
and were alined in the direction of the free stream. The traverse of 
the survey rake behind the wing 18 indicat3d in figure 4. 

The swept m with the varioue inlets illustrated In table I 
w&8 tested at angle8 of attack from O" to 12O. Whenever possible, the 
tests were made with a fre3-8tream dynamic pressure of 40 pounds per 
Square foot, which corresponded to a Mach number of 0.16. The Reynolds 
number for this dynamic preesure was 3,900,'OOb based on the,chord In the 
8tI'eaIU directdon. In 8om3 case8, however, in order to obtain higher 
values of inlet---3locity ratio, the mc p??eBBLU?3 was reduced to 30 
pound8 per square foot which corresponded to a Reynolds number of 
3,4%~o. The xake-drag masuremnts were made at a dynamic pressure 
corresponding to a Reynolds number of 6,200,mo1 
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. 
The section lift and section pitchinemnt coefficients for the 

-wing were obtained by integration of the chordwise pressure-distribution 
curves. The tunneLwall correction to the angle of attack, applied 
according to the methods discussed in reference 5, ia given by the fol- 
lowing equation: 

cc=%+ k, c2 
1-b w2 

The values of kl and ks along the span of the wing (from reference 5) 
me given in figure 6(a) and the variation of the correction along the 
span is given in figure 6(b) 88 a f'unctim of Bectim lift coefficient. 

The wake drag coefficients were calculated from the distributions 
of static pressure and total+reasure 1088 through the wake by the 
methods discussed in reference 7. 

With the guide vanes in the internal duct a6 shown in figure 3(b) 
and a 8creen at the 8pa2 entrance a8 shown in figure I(b), the velocity 
at til point8 in the inlet TJa8 within 3 percent of the mean inlet Vel- 
city. 

A8 the rake tubes used to measure the inlet preseure losses were 
alined in the direction of the free stream, it was neceesary to eval- 
uate the effect of the angularity of the flow on the pressures as 
indicated by the total-prescsure tubee. 'The total-pre88ure errar of the 
rake tube8 due to change8 in the flow direction ahown in figure 5(c) was 
determined from the results presented in reference 8. When the Change 
of the lateral flow angle with the inlet-velocity ratio wa8 considered, 
it was noted that the largest observed error of ram;recovery ratio wa8 

b88 thll 0.03. Since the correction factors for flow angularity would 
be very amall, at least at the center of the inlet, the measurements of 
ram-recovery ratio were not corrected for the flow angularity. 

SurfaceG?ressure Characteristic8 

.- _ 

Chordwise distribution at mid8nan.- The chordwise variation8 of 
the pressure coefficFent8 over the external 8urfaces of several of the 
ducted airfoil sections are presenkd in figures 7, 8, and 9 far an 
inlet-velocity-ratio of 0.8. For small positive angle8 of attack the 
preaaure distributicms are of the shape indicated by the solid line in 
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the sketch. The type of flew 8880- 

ciatedwiththia pressure diStribU- 
tfon 18 termed "attached flow." At 
8orre positive angle of attack, a par- 
tial CO~pEe Of th9 ~88~e Peak8 

over the leading edge of the upper 
surface8 occurred, accmpanied by the 
fomation of a region of approximately 
constant pressure a8 indicated by the 
dashedline in the &&oh. This ht%er 
type of flow is termd"eeparatedflow." 
A sumnaxyofthe data ehowingthe angles 
of attack at which the external flow 
8eparatedforthe inlet8 illustrated in 

Chord. 

table I(a) 18 given in figure 10. Astudy of the pressure dietribution 
over the plainwingae reported in reference 5 didnot indicate anycca+ 
parable separatim for angle8 of attack fram O" to 12'. 

It 18 Of httir08t t0 not% that the fnlet8 with 8-r enoountered 
flow 8eparation at smaller angle8 of attack than did those without 
etaggfw. The lip radius and thickness distribution of the upper lip of 
an inlet having a d/t of 0.20 with 20° stagger were vexied as illus- 
trated in table I(b). The results are given in figure ll, The 
increased thicmss of the upper lip with coneta& lip radius raised the 
angles of attackat which sepaxatimwas first indicated tovalues 
nearly equal to those far the unstaggered inlets. 

With attaohed flow over the inlete, the pre88ure coefficients on 
the forward 15 to 25 percent'of the airfoil differed Fran those over the 
plain airfoil (reference 5) in a mnnnnr depending on the inlet-velocity 
ratio, Typical pres8ure distributions for inletSvelocity ratios of 
0, 0,4, and 1.2 are pcreaented in figure 12(a) for an inlet with a d/t 
of o-25 and 200 stager. The distribution for an inlet-velocity ratio 
cif 0-8 18 given in figure 7(b). VdWS of the IDinimmtpres8ure coeffi- 
cientmthe upper surfaces of the varfous inlets for the inlet- 
velocity ratio8 obtained in the present teet m-w given in table III, 

Fcx positive angles of attack, the change in the pre88U3% distribu- 
tions over the lower external Burfaces due to inlet-velocity ratio w&8 

small and formoste@neering purposeathe pre88Um distributioncould 
be carnsideredunc~dframthatpre~ntedf~ an inle%velocityratio 
of 0.8, 

Ccmparison at equal angle8 of attack of the pressure di8tribUtim8 
for the inletswithattachedflowwiththose for the plainaixfoil 
between approximately 2Gpercent chord and 6Qercent chord revealed 
that, in this region, the pressure coefficient8 behind the inlet8 were 
less negative than those far the plain airfoil for all fX8t vahzes of 
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inlet-velocity ratio. Erom approximately 6wrcent chord to the 
trailing edge, the pressure distribution8 remained essentially 
unchanged fram those of the plain airfoil. 

The pressures over the inner surfaces of the inlet lips were 
measured by crifices 0.5, 1.25, and 2.5 percent of ti chord from the 
leading edges of the upper and lower lip81 At zero angle of attack the 
measured pressures on the inner surfaces of the upper and lower lip8 
were esSenti&Lly of the same value. For positive angle8 of attack, the 
minimum pressure occurred at O.>percent chord on the lower lip with 
slightly increaaed pressure8 at the two downstream orifices on the lower 
lip and over the inner surface of the upper lip. The minimum pressure 
coefficients on the in8ide surfaces of the lower lip8 are given in 
figure 13 for angles of attack of O", 4', and 8’. 

Spanwi~e diatribution.- The addition of an inlet on the swept 
wing resulted in a change in the spanwise distributions of pressure 
compared to those for the plain wing as given in reference 5. The 
pressure distributions over the wing adjacent. to the ducted portions of 
the wing (i.e., the 27.5 and 72.$percenwan statlone) as well a8 
the spanwise dietributions along the 5, l+, 3&, P, and 8wrcent- 
chord lines, shown in figures 14 to 16, are representative of those for 
the model with the inlets tested in this investigation. 

With attached flow over the inlet section, the 8panwiSe distribu- 
tion wa8 relatively unchanged from the dietribution for the plain wing. 
However, with the onSet of separation, the section load distribution 
over the ducted wing underwent an abrupt change. The load distribution 
over the portion of the wing, the leading edge of which wa8 upstream of 
the inlet, w&8 effectively unchanged. Over the ducted portion of the 
wing the changes in distribution with inlet shape were commensurate 
with the data shown in figure8 7 to 12. In addition, the magnitude and 
the apanwise portion of the minimum preesure coefficient changed with 
angle of attack, as exemplified by figure8 15(a) and 15(b). 

CamPariSon with reStit predicted from tests of unswept inlet.- 
Simple Sweep COnsideratiOnS indicate that preseure cwfficients for a 
Swept win@; of infinite aepect ratio should vary a8 the square of the 
cosine of the angle of Sweep. This wa8 shown to be the ca8e experi- 
mentally in reference 5 for a regim over the Central half of the SpaI3 
of the wing without an inlet. In figure G?(b), the measured pressure 
distributions over the upper surface of the swept wing having an inlet 
with a d/t of 0.25 and 20° stagger and the distribution ccmputed from 
the result9 for a 8Fmf1W inletonthe uIl8weptwingEtre cvedattw0 
angles of attack. The corresponding angle of,attack of the unswept 
wing w&8 determined from the relation 

a8,pt Wing = azlnewept wing X 008 45’ 
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A8 noted in figure.Z(b), the agreement of the computed pY’eS8Ure 

coefficient8 tith the lneasured pressure coefficient8 was good for an 
angle of attack of Oo except far an inlet-velocity ratio of zero ahead 
of about 6+ercent chord. For an angle of attack of 4.14', the agree- 
ment of ths cmputed values with the rmasured value8 behind about 
e&percent chord wa8 also god; however, nearer the leading edge the 
masured pres8ure coefficient8 were s-what less negative than those 
predicted by the cosfne--squared relationship of simple sweep theory. 
Within this region near tbs leading edge the predicted effect of inlet- 
velocity ratio was approximately correct, but it appears that the effect 
of angle of attack on the pressure distribution8 was not adequately 
taken into account by 8-b sweep considerations. 

The results of tests of tits on the unswept wing reported in 
reference 4 Indicated that increasing the inlet--velocity ratio 
increased the maximum lift coefficient until values equal to that of the 
plain airfoil were obtained. Red-nation of these data indica+ed 
that flow separation near the leading edge occurred at an angle of 
attack slfghtly lower than that at which the plain wing stalled. For 
the unswept wing with an inlet having a d/t of 0.15 and 20° stagger, 
separation occurred far angle8 of attack between go and 10' for an 
inlet-velocity ratio of 0.4 and between ll" and 12O for an inlet- 
velocity ratio of 0.8, For the similar inlet on the swept wing, the 
angles of attack at which separation occurred were 6.7O and 7.5' for 
inlehvelccity ratios of 0.4 and 0.8, respectively. (See figure 10(a).) 
These data would indicate that the corresponding angle8 of attack for 
flow separation are given approxirrrately by the cosine relation. 

In reference 4, a method 18 presented whereby the effect8 of 
changes in inlet ordinates, camber, inlet-velocity ratio, and angle of 
attack on the velocity distribution for an inlet on an unswept wing can 
be calculated. (See equation (13) of reference 4.) The local veloci- 
ties are broken down into vezioue components as is done in the ca8e of 
airfoils in potential flow (reference 6). To determine whether this 
method could be adapted to inlets on a swept wing, calculations were 
made of the velocity distributions over lips 21 and 23 (table I(b)) for 
inlet-velocity ratios of 0, 0.8, and 1.6 using the coordinates and data 
for lip 9 as a base. The nurmrical procedure employedwas similar to 
that discussed in the appendix of reference 4. 

Computation8 m&e for angle8 of attack with attached flow over the 
inlets agreed well with the experirmntal results when the experimental 
velocity dietributions from lip 9 were u8ed a8 the basic distribution. 
Attempt8 to predict the velocity distrfbutfon over lips 21 and 23 using 
the experimental data from the unswept counterpart of lip 9 adJusted 
for the effect8 of eweep did not provide ccmpletely satisfactory agree- 
ment. 
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Lift and Pitching-MoIPent Characterietice 
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The lift characteristics for a section at the midspan of the wing 
with v&rioue leading-edge inlets are shown in figure 17. Similar data 
for the plain swept wing (obtained from reference 5) are al80 shown 
for comparison. The lift coefficient8 were obtained by integration of 
the chordwise pressuredfstribution diagrams. Typical lift curves for 
section8 on each side of the ducted portion of the wing (the 27.F and 
72.mrcent-span stations) are ehown In figure 18, while the pitching- 
moment characteristics at the three stations are given in figure lg. 

The variation8 of section lift coefficient along the span of the 
plain wing without an inlet are presented in reference 5. The ref- 
erence results indicated that the section lift coefficient8 were rela- 
tively constant between the 27.5 and 72.~ercen%span stations for 
given corrected angles of attack. At a corrected angle of attack of 10' 
the section lift coefficient at 27.mrcent 8pan wa8 0.71 and increa8ed 
linearly to 0.75 at i'2.5-percent span. The reeults of the present 
investigation indicate that adding an inlet to the wing had but a small 
effect on the 8panwi8e variation of lift for angles of attack from 0' 
to 6’ or 8’. For higher angles of attack, the lift-curve elope 
decreased for sections of the wing downstream of the inlet and at 
72.5percent span the lift was below that of the plain wing as indi- 
cated in figure 18. Increasing inlet-velocity ratio resulted in 
increased lift over this portion of the wing and reduced lift over the 
ducted section of the wing. 

There wa8 no perceptible change in the pitching-mament character- 
istics about the one+uerter-chord point of a section of the wing with 
an inlet compared to that of the plain swept wing. 

Wake4rag Characteri8tics 

Associated with the onset of flow separation over the upper 
surface of the ducted portion of the wing there was an abrupt change in 
the drag characteristics a8 cmuted from wake-survey measurements. 
The change in drag wa8 characterized by change8 in the Size and ehape of 
the wake. For poeitive angle8 of attack less than those for which sepa- 
ration occurred, the total pressure through the wake varied in a manner 
similartoa cosine--squared curve. Whenflowseparation occurred, the 
wake width increased and the maximum pres8ure 1088 decreased, although 
the integrated pressure 1088, and hence the drag, increased. The span- 
wise vszIation8 of the wake drag coefficients for four win@nlet com- 
binatims are shown in figures 20 through 23. With attached flow, the 
wake drags decreased with increasing inle~velocity ratio. . 
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The increase inwake drag oftheentire wingpaneldue to the 
addition of an inlet w&8 obtained by integrating over the span of i-he 
survey the incremnt in local wake drag due to the inlet. For an 
Inlet-velocity ratio of 0.8, the addition of the inlet noted in 
figure 20 resulted in a ‘computed increment of drag coefficfent based on 
the wing area of 0.0001 and 0.0003 for uncorrected angles of at+&ck of 
O" and 5O, respectively, With zero fnlet-velocfty ratio and for O" 
angle of attack the increment was 0.0010. From inspectian Of figure8 21 
to 23 it is apparent that the drag increment increased slightly as the 
inlet height was increased. 

Internal..ow Cheracteri8tics 

5 local raItS?ecoVery ratios far three M3ts having d/t ratio8 
of 0.20, 0.35, and 0.50 with the lip8 staggered 20' are sham a8 
function8 of the angle of attack in figure 24. The angle--of-attack 
range for high rsecovery ratio was 8mall. The reduction in the raz+ 
recovery ratio for the higher angles of attack apparently was due to 
flow separation from tha inner Burface of the lower Hp. 

Tests with several inlet8 indicated that the direction of the flow 
at the inlet Was approximately parallel t0 the leading eagS of the WFng 
at zero inlet-velocity ratio. As the inlet-velocity ratio increased up 
to 1.2, the flow direction approached that of the free stream as ehown 
in figure 5(b). The shaded area in figure 5(b) represents the range Of 
flow .&n&e8 obtained far positive angle8 of attack with attached flow 
over the inner 8urface of the lower 1ip8. No SySteIELtiC variation fn 
the flow direction with inlet gemtry was noted. 

5 result8 of an inveetfe;Ettion of inlets installed in the leading 
edge of a 45O swept wing having the HACA 63+2 section -perpendicular 
to the leading edge indicated the folloxing: 

At 8om3 positive angle of attack, the flowoverthe ductedportion 
of.the wing wa8 characterized by the pressure peak over the leading 
edge of the upper lip being replaced by a region of approximately con- 
8tantpI"s88lU?e. As the angle of attack wae Increased, the con&an% 
pressure region extended over a larmr portion of the chord. This flow 
separati0n was delayed to higher angle8 of attack by decreasing the 
enfrance&eight ratio, by increasing the thictias at the nose of 33~ 
upper lip, OT by decreasing the stagger. 
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The difference8 in the spanwise variation Of lift characteristics, 
as for the plain wing, were found to be 8&l for positive angle8 of 
attack up to 60 or 80. At higher angles of attack the flow separated, 
and the lift generally wa8 increased over the ducted portion of the 
wing and wa8 decreased .ov3r the portion of the wing downstream of the 
inlet. 

The spanwise variations in the wake-drag and mormnt characteristic8 
of the inlet section with internal air flow were, in general, szmll 
except where affected by the flow separation. 

The angle-of-attack range far high ram-recovery ratio was small. 
Flow separation frcm the inner surface8 of the lower lips apparently 
caused a reduction in ramrecovery ratio for the higher angles of 
attack. 

Am38 Aeronautical Laboratory, 
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(b) Modifications to inlet shape 9-10 
(d/t * 0.20 with 20° stagger). 
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(8) Plain wing. 

(b) Wing with inlet extending over k0 percent of the -an. 

(c) WLng with inLet extending over 24-percent of the span. 

Figure 2.- Mdel installation in wind tunnel. 
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(a) General view showing bell-mouth entrance. 

(b) Vane arrangemnt. 

Figure 3.- Bench-test model. 
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Figure 4.- Schema?& diagram of the orrongemenf of pressure orifices 
and hcufron of the w&e-survey plane. 
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error in tbe /n/e/s. 
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Figufe 6.- Tunnel- watt correcfion far induced upwash velocify for fhe 45’ swept 
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Figurp 8.- Chordwise distribution of pressure af the midspon of an inlet having o d/t of 0.20 
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Figure /8.- Lift churucteristics of secfions at stutions PET- 

und 72.5percent spun with various leutfing - edge inlets . 
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